ABSTRACT
INTRODUCTION
Fig tree (Ficus carica L.) has great importance in the world scenario among temperate fruit trees, but many management techniques need to be improved.
The southern and southeastern regions of Brazil, according to IBGE [1] , are the most producers of fig fruits, for in natura consumption and for industry. The planted area corresponds to 2,591 ha, where the South (1,766 ha) and Southeast (825 ha) are the most producers, with an average production of 7,521 and 15,274 kg ha Pruning intensity is a management technique used to increase production and quality of fruits, but it must consider the edaphoclimatic conditions [2] . In addition, lopping system is another technique widely used by fig producers in order to extend the productive period and to increase fruit production [3] . Cutting off the branch apex favors the emission and growth of new branches, hold the plant canopy, and maintains more luminosity in the canopy interior [4] . However, the first lopping must be done when shoots have eight pairs of leaves and then maintaining two new branches after emission [5] .
Fig tree is rustic and can grow, develop and produce in semiarid conditions. However, knowledge about this crop management in the semiarid region is still scarce. In addition, the technologies that have been used in the South and Southeast regions cannot be used in the semiarid, because this region has different conditions of temperature, humidity, insolation, and rainfall. Thus, the present work aimed to evaluate the use of the pruning and lopping system in fig trees in the semiarid region.
MATERIALS AND METHODS

Climatic Data
The experiment was carried out in two production cycles, the first one from April to July 2016 (Cycle 1), and the second from April to July 2017 (Cycle 2), at the didactic orchard of the Federal Rural University of Semiarid (UFERSA). The orchard is located at the municipality of Mossoró-RN, in the potiguar semiarid region of the Brazilian Northeast, at the geographical coordinates 5º 11' South latitude, 37º 20' West longitude, and 18 m altitude from the sea level. The climatic conditions, characterized as hot and dry, during the experimental period were: 27.50°C mean annual temperature, 68.9% mean annual relative humidity, 4.4 tenths mean annual cloudiness, and 673.9 mm mean annual rainfall [6] (Fig. 1) . According to the soil analysis, the soil was classified as Eutrophic Red-Yellow Argisol.
Treatments, Experimental Design, and Plant Growth Conditions
Roxo de Valinhos was used because this cultivar has high economic value, presents rusticity, vigor and productivity characteristics, and is adapted to the drastic pruning system.
The experimental area was composed of 150 plants, spaced 2.0 m between rows and 1.5 m between plants. The plants were irrigated daily by a micro-sprinkler system and the weed control was performed by gas brushers.
A fruiting pruning was performed to start a new production cycle. The plants were conducted with three primary branches throughout the vegetative cycle, and then with two secondary branches, totaling six branches per plant. After that, when new branches emerged from the secondary branches, they were pruned at 5, 10 and 15 cm from the base to apex. When these tertiary branches presented eight pairs of leaves, they were submitted to the lopping system. Others tertiary branches were conducted without the lopping system. The experiment was carried out in a complete randomized block design in a 3x2 factorial scheme with four replications. The factors corresponded to the different pruning intensit (5, 10 and 15 cm), and to the lopping system (with or without). Plots corresponded to five plants per treatment, but only the three central plants were used.
The Physical-chemical Analyzes
The following plant vegetative characteristics were evaluated at the end of the experiment: fruit weight (g), length and diameter of fruits (cm), and yield (number of fruits plant -1
, and kg plant Postharvest evaluations of the fruit we out at the Physiology and Postharvest Laboratory of the Department of Agronomic and Forest Sciences of the Federal University of Semiarid (UFERSA). The following physicochemical analyses were performed: soluble solids content, pulp firmness, titratable acidity, and content, that were performed according to [7] .
The length and diameter of the fruits, expressed in cm, were evaluated with a digital caliper. And fruit weight was obtained using a semi balance (Mars model AS 2000).
The number of fruits plant was determined by counting fruits in the plant every three harvesting, the fruits were weighed and the yield (kg plant -1 ) was calculated.
Climatic data of temperature, relative humidity, and rainfall of Cycle 1 and Cycle 2 of production, conducted under different pruning intensities, and with or without lopping.
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The experiment was carried out in a completely randomized block design in a 3x2 factorial replications. The factors corresponded to the different pruning intensities the lopping system (with or without). Plots corresponded to five plants per treatment, but only the three central
Analyzes
The following plant vegetative characteristics were evaluated at the end of the experiment: fruit weight (g), length and diameter of fruits (cm), and , and kg plant -1 ).
Postharvest evaluations of the fruit were carried out at the Physiology and Postharvest Laboratory of the Department of Agronomic and Forest Sciences of the Federal University of Semiarid physicochemical soluble solids content, and vitamin C content, that were performed according to AOAC The length and diameter of the fruits, expressed in cm, were evaluated with a digital caliper. And g a semi-analytical was determined by three days. After harvesting, the fruits were weighed and the yield The pulp firmness was measured by a penetrometer (McCormick model FT 327), coupled to a tip of 8 mm in diameter, and the results were expressed as Newton (N).
The titratable acidity was determined by titration with 0.1 M NaOH standard solution, with 1.0% phenolphthalein as indicator, and the results were expressed as g citric acid 100 g (Instituto Adolfo Lutz 1985). Data were expressed as %. The soluble solids content (SS) was obtained by a digital refractometer (Atago PR-101 Palette) and the results were expressed as ºBrix (AOAC 1997).
The vitamin C content was obtained by titration with 2,6-dichlorophenolindophenol (DFI), and data were expressed as mg ascorbic acid 100g pulp, according to AOAC (1997).
Statistical Analysis
Data were submitted to analysis of variance by the F test at 5% probability, and the means were grouped by the Tukey test at 5% probability using R software version 3.5.2.
RESULTS
Fruit mass, fruit length, fruit diameter, pulp firmness, soluble solids content, titratable acidity, and vitamin C content were not influenced by the different pruning intensity. However, except for titratable acidity and vitamin C, these physical chemical characteristics were significantly different when the lopping system w Data were submitted to analysis of variance by at 5% probability, and the means were grouped by the Tukey test at 5% probability Fruit mass, fruit length, fruit diameter, pulp content, titratable acidity, and vitamin C content were not influenced by the different pruning intensity. However, except for titratable acidity and vitamin C, these physicalwere significantly different when the lopping system was used. The number of fruits plant -1 and total fruit production were significantly different according to pruning intensity and to lopping system in Cycle 1.
In Cycle 2, pulp firmness, titratable acidity, vitamin C content were significantly when the plants were submitted to the different pruning intensity or to lopping system. The other variables were not influenced by the pruning intensity and lopping system. The results showed that the different pruning intensities did not affect the fruit weight in both production cycles (Table 1) . However, fruits became more weighted (+23.8%) when the plants were not conducted with lopping system in Cycle 1. In cycle 2 the lopping system did not affect the fruit weight.
The fruit length and fruit diameter were not affected by the pruning intensity both in Cycle 1 and in Cycle 2, and by the lopping system in Cycle 2. However, in Cycle 1, when the plants were conducted without lopping, maximum values of 3.79 cm and 4.17 cm for fruit length and fruit diameter, respectively, were obtained.
In Cycle 1, the pulp firmness of the fruits was not affected when the plants were submitted to the different pruning intensities. But, in Cycle 2, the plants submitted to the 15 cm pruning intensity produced fruits with higher firmness value (7.17 N). The use of lopping system increased the pulp firmness in Cycle 1, with a maximum value of 13.91 N.
For the soluble solids content, no significant effect was observed considering the pruning intensity treatments in both cycles. However, the plants conducted without lopping produced fruits with SS content 19.4% higher in Cycle 1, which did not occur in Cycle 2.
In Cycle 1, the titratable acidity and vitamin C content (Table 2) were not affected when the plants were submitted to the pruning intensity or to the lopping system. However, in Cycle 2, a significant interaction between the two treatments occurred (Table 2 ).
In Cycle 2, when the plants were submitted to 5 cm pruning intensity and not to the lopping system, the fruits presented a 44.8% increase in titratable acidity, with a maximum value of 0.30%. The other treatments did not affect the titratable acidity, which reached the mean values of 0.18% (Fig. 2) . 4 and total fruit production were significantly different according to pruning intensity and to lopping system in Cycle 1.
In Cycle 2, pulp firmness, titratable acidity, and significantly different when the plants were submitted to the different pruning intensity or to lopping system. The other variables were not influenced by the pruning The results showed that the different pruning t the fruit weight in both production cycles (Table 1) . However, fruits became more weighted (+23.8%) when the plants were not conducted with lopping system in Cycle 1. In cycle 2 the lopping system did not uit diameter were not affected by the pruning intensity both in Cycle 1 and in Cycle 2, and by the lopping system in Cycle 2. However, in Cycle 1, when the plants were conducted without lopping, maximum values of 3.79 cm and 4.17 cm for fruit ength and fruit diameter, respectively, were
In Cycle 1, the pulp firmness of the fruits was not affected when the plants were submitted to the different pruning intensities. But, in Cycle 2, the plants submitted to the 15 cm pruning intensity produced fruits with higher firmness value (7.17 N). The use of lopping system increased the pulp firmness in Cycle 1, with a maximum value of For the soluble solids content, no significant effect was observed considering the pruning y treatments in both cycles. However, the plants conducted without lopping produced fruits 4% higher in Cycle 1, which
In Cycle 1, the titratable acidity and vitamin C content (Table 2) were not affected when the plants were submitted to the pruning intensity or to the lopping system. However, in Cycle 2, a significant interaction between the two
In Cycle 2, when the plants were submitted to 5 cm pruning intensity and not to the lopping system, the fruits presented a 44.8% increase in titratable acidity, with a maximum value of 30%. The other treatments did not affect the y, which reached the mean values The vitamin C content was 30.8% higher in the fruits when the plants were submitted to 10 cm of pruning intensity and to lopping, reaching to 27.0 mg ascorbic acid 100 g -1 pulp. Pl 5 cm, conducted with or without lopping, presented the lowest values of vitamin C content (16.8 mg ascorbic acid 100 g -1 (Fig. 3) . In Cycle 1, a significant interaction between the pruning intensity and the lopping system occurred for the total number of fruits plant -1 (TNF) and the total fruit production (TFP). However, no interaction was observed in Cycle 2, and the maximum number of 238.63 and 254.00 fruits plant -1 was observed when the plants were pruned at 15 cm and not submitted to looping, respectively, in addition to 4.61 kg plant -1 average. Similarly to the high number of fruits plant fruit production was higher when the plants were conducted without lopping, and a maximum of , the it production was higher when the plants were conducted without lopping, and a maximum of 5.07 kg plant -1 was obtained in the plants conducted with 10 cm pruning. With lopping, all plants produced less than 1.0 kg (Fig. 5). 
DISCUSSION
The physical characteristics of fig fruits (fresh weight and length) were Studied by al. [8] , who found corresponding values of 38.56 g and 5.30 cm, respectively, when they evaluated mutant selections of cultivar Roxo de Valinhos. These values are higher than those found in the present study.
The values obtained for fruit length (3.63 and 3.79 cm) in the present work are similar to those found by Carvalho et al. [9] when they studied the lopping system in the production of green figs cv. Roxo de Valinhos. These researchers verified that the plants conducted without lopping produced fruits with 3.77 cm in length, and 3.81 cm in length when the lopping was used.
According to Carvalho et al. [9] , the fruit size can be influenced by the plant's appearance, that is, as the number of shoots in the plant the average fruit diameter also increases, due to the uniformity generated by this management system. However, results reported in the present study are contrary to Carvalho et al. [ of the use of lopping in the semiarid provided fruits with smaller diameters.
For firmness, we verified values high than those found by Lima et al. [10] , who found firmness values of 10.58 N.
For soluble solids content, [11] obtained results close to finding in the present study, ranging from 17 to 18.43 ºBrix. Similarly to observed in Cycle 2, [12] did not find a statistical soluble solids content in fruits produced by plants conducted with or without lopping. difference on soluble solids content in Cycle 1 can be explained, as shown by Carvalho et al [9] , by different factors, such as cultivar, climatic conditions and harvesting season that may cause changes in the soluble solids content.
The titratable acidity values are like Goncalves et al. [12] , who found values ranging from 0.20% to 0.23% when the plants were pruned at different times. In contrast, Rodrigues et The values obtained for fruit length (3.63 and 3.79 cm) in the present work are similar to those when they studied the lopping system in the production of green figs Roxo de Valinhos. These researchers verified that the plants conducted without lopping produced fruits with 3.77 cm in length, and 3.81 cm in length when the lopping was used.
], the fruit size can appearance, that is, plant increases, the average fruit diameter also increases, due to the uniformity generated by this management system. However, results reported in the present study are contrary to Carvalho et al. [9] , because the use of lopping in the semiarid provided Moreover, vitamin C content can reduce during the fruit maturation, due to the action of ascorbic acid oxidase enzymes (ascorbate oxidase) [15] . Thus, because fig fruit ripens rapidly, which make it highly perishable, the vitamin C content also reduces rapidly during ripening.
Regarding the productive aspect, [16] ) in semiarid conditions may be because the plants that were not submitted to lopping produced more shoots and, consequently, more reproductive buds, which favored the production of fruits.
As mentioned by Campagnolo et al. [17] , the plants submitted to lopping present smaller branches in size and shorter internodes (as they bloom) in comparison to plants not submitted to lopping. Moreover, such plants suffer stress and were not able to recover the normal development due to the hardy climatic conditions, such as high temperature (above 35°C, as shown in Fig. 1 [17] .
The high rainfall occurred during Cycle 2 favored good water availability for fig plants, which contributed to high yield. In addition, the low production in Cycle 1 avoided exaggerated expenses of photoassimilates accumulated in the plants, which also favored higher production in Cycle 2. Branches that form the plant canopy are reserve organs of these photoassimilates and contribute to an increase in yield, and factors such as water and soil cover also contribute to this increase [19] .
Thus, the higher yield in the number of fruits plant (Fig. 1) . As mentioned by Figueiredo [20] , good availability of water and nutrients in the soil favors the crop growth and development, which consequently increase productivity. And the variable climatic conditions also influence the growth, development, and production of fig plants.
CONCLUSIONS
The pruning intensity and lopping system influenced the physical-chemical characteristics of the fig fruits in the Potiguar semiarid conditions. 
